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CONVEYOR DEVICE 

BACKGROUND 

1. Field of the Invention 
Generally, the invention relates to conveyer devices. More 

speci?cally, the invention relates to such devices Which have 
an extensive tWo dimensionally disposed collection Zone 
and a plurality of transfer assemblies distributed across the 
collection Zone to provide for the desired conveyance. 

2. Description of the Prior Art 
Numerous methods exist to convey objects. Typical 

examples of conventional conveyers include those having 
moving belts of a desired Width Which convey objects 
resting thereupon. Ordinary belt type conveyers are limited 
to operation Where the conveyance is generally aligned With 
horiZontal. Such belt type conveyers may be utiliZed to 
convey objects resting thereupon vertically When paddles 
are attached to the belt for movement thereWith. Numerous 
other types of conveyer assemblies are conventionally 
knoWn in the art. 

Various de?ciencies exist With existing conveyer devices 
Which typically lack a relatively large, tWo dimensionally 
disposed, collection Zone. Various attempts have been made 
to provide a conveyer device capable of collecting falling 
Workpieces for subsequent conveyance. These attempts have 
been less ef?cient than desired. As such, it may be appre 
ciated that there continues to be a need for a conveyer device 
Which provides a large tWo dimensionally disposed collec 
tion Zone upon Which Workpieces may fall and be conveyed 
to a discharge area. The present invention substantially 
ful?lls these needs. 

SUMMARY 

In vieW of the foregoing disadvantages inherent in the 
knoWn types of conveyer devices, your applicant has 
devised a conveyer device for a conveyance of Workpieces 
in a direction of conveyance. The conveyer device has a 
poWer source, means to transfer poWer from the poWer 
source, a plurality of troughs forming a collection Zone and 
a plurality of transfer assemblies poWered by the poWer 
source. The collection Zone has a length and a Width. Each 
of the transfer assemblies act to provide for conveyance of 
any Workpieces positioned Within a respective trough. Each 
transfer assembly has an endless loop drive member and 
drive means With the endless loop drive member moving in 
an endless loop in response to poWer from the means to 
transfer poWer. The drive means further has at least one 
Workpiece engagement member Which has a cycle of move 
ment. The drive means provides for moving any encountered 
Workpieces Within the respective trough across the collec 
tion Zone in a direction of conveyance. The cycle of move 
ment of the Workpiece engagement member having a col 
lecting direction and a redeployment direction. The 
collecting direction provides for the Workpiece engagement 
member to move relative to the respective trough in the 
direction of conveyance at a gathering position. This pro 
vides for the respective Workpiece engagement member to 
move relative to the respective trough and make contact With 
at least a ?rst encountered Workpiece present Within the 
respective trough to move any encountered Workpieces in 
the direction of conveyance. The redeployment direction 
provides for the Workpiece engagement member to move 
relative to the respective trough opposite the direction of 
conveyance at a passage position. This provides for the 
respective Workpiece engagement member to remain at least 
substantially outside of the respective trough While moving 
in the redeployment direction. 
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2 
My invention resides not in any one of these features per 

se, but rather in the particular combinations of them herein 
disclosed and it is distinguished from the prior art in these 
particular combinations of these structures for the functions 
speci?ed. 

There has thus been outlined, rather broadly, the more 
important features of the invention in order that the detailed 
description thereof that folloWs may be better understood, 
and in order that the present contribution to the art may be 
better appreciated. There are, of course, additional features 
of the invention that Will be described hereinafter and Which 
Will form the subject matter of the claims appended hereto. 
Those skilled in the art Will appreciate that the conception, 
upon Which this disclosure is based, may readily be utiliZed 
as a basis for the designing of other structures, methods and 
systems for carrying out the several purposes of the present 
invention. It is important, therefore, that the claims be 
regarded as including such equivalent constructions insofar 
as they do not depart from the spirit and scope of the present 
invention. 

It is therefore a primary object of the present invention to 
provide for conveyer device Which may collect falling 
Workpieces from a large, tWo dimensionally disposed, col 
lection Zone and convey the Workpieces for subsequent 
discharge from the collection Zone. 

Other objects include; 
a) to provide for a conveyer device Which may collect 

falling Workpieces While the conveyer device is posi 
tioned in close proximity to a ground surface With the 
collection Zone of the conveyer device positioned in 
close proximity to the ground surface. 

b) to provide for a plurality of conveyance assemblies 
disposed across the collection Zone With each convey 
ance assemblies having Workpiece engagement mem 
bers attached thereto Wherein each Workpiece engage 
ment member moves in an endless loop pattern relative 
to the collection Zone and alternating betWeen a col 
lecting period Wherein the Workpiece engagement 
member moves in a collecting direction and a rede 
ployment period Wherein the Workpiece engagement 
member moves in redeployment direction. 

c) to provide for a plurality of troughs extending across 
the collection Zone. 

d) to provide for a plurality of passageWays though the 
collection Zone of the conveyer device for passage 
therethrough of debris for elimination of the debris 
from the conveyance procedure. 

e) to provide for each trough to be de?ned by opposing 
support surfaces With a passageWay therebetWeen 
de?ning the base of the trough. 

f) to provide for each Workpiece engagement member to 
move relative to the trough at a gathering position 
during the collecting period of the endless loop pattern 
Wherein a portion of the Workpiece engagement mem 
ber makes contact With a ?rst encountered Workpiece 
present Within the trough to move any encountered 
Workpieces in a direction of conveyance relative to the 
collection Zone. 

g) to provide for each Workpiece engagement member to 
move relative to the trough at a passage position during 
the redeployment period of the endless loop pattern 
Wherein the Workpiece engagement member remains 
substantially outside of the trough. 

h) to provide for each endless loop drive member to be 
positioned Within a housing having an access slot 
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extending therealong for passage therethrough of the 
workpiece engagement members during the collecting 
period of the endless loop pattern of the Workpiece 
engagement members. 
to provide for each endless loop drive member to be 
positioned Within the housing Wherein the Workpiece 
engagement members remain Within the housing dur 
ing the redeployment period of the endless loop pattern 
of the Workpiece engagement members. 
to provide for a transfer movement of the conveyer 
device generally perpendicular to a direction of con 
veyance during a conveyance procedure. 

k) to provide for a deployment movement of the conveyer 
device generally aligned With the direction of convey 
ance during the conveyance procedure. 

These together With other objects of the invention, along 
With the various features of novelty Which characteriZe the 
invention, are pointed out With particularity in the claims 
annexed to and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages and 
the speci?c objects attained by its uses, reference should be 
had to the accompanying draWings and descriptive matter in 
Which there is illustrated the preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be better understood and objects other 
than those set forth above Will become apparent When 
consideration is given to the folloWing detailed description 
thereof. Such description makes reference to the annexed 
draWings Wherein; 

FIG. 1 is a top plan vieW of a conveyer device having 
positioned adjacent thereto a secondary conveyer device. 

FIG. 2 is a front elevational vieW of the assembly depicted 
in FIG. 1. 

FIG. 3 is a top plan vieW of a portion of the conveyer 
device depicted in FIG. 1. 

FIG. 4 is a front elevational vieW of a portion of a transfer 
assembly utiliZing inside redeployment and positioned 
Within a tubular housing. 

FIG. 5 is a top plan vieW of a portion of the transfer 
assembly shoWn in FIG. 4 With a portion of the tubular 
housing removed. 

FIG. 6a through FIG. 6c are slightly angled plan vieWs of 
a portion of the transfer assembly With a Workpiece engage 
ment member in various operational orientations. 

FIG. 7a is a front elevational vieW of a portion of a poWer 
distribution housing With a section cutaWay to reveal an 
angular offset poWer transfer assembly providing poWer to a 
transfer assembly. 

FIG. 7b is sectional vieW as taken from the section line 
‘7b’ shoWn in FIG. 7a. 

FIG. 8 is a front elevational vieW of an adjacent pair of 
transfer assemblies utiliZing outside redeployment and posi 
tioned Within respective tubular housings. 

FIG. 9a is a front elevational vieW of a portion of a mat 
type conveyer device. 

FIG. 9b is a top plan vieW of the portion of the mat type 
conveyer device depicted in FIG. 9a. 

FIG. 10 is a top plan vieW of a fruit harvesting machine 
having a conveyer device attached thereto With an arm 
assembly of the harvesting machine in a retracted position. 

FIG. 11 is a top plan vieW of the harvesting machine 
depicted in FIG. 10 With the arm assembly of the harvesting 
machine in an extended position. 
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4 
FIG. 12 is a rear elevational vieW of the harvesting 

machine in the operational state depicted in FIG. 10. 
FIG. 13 is a rear elevational vieW of the harvesting 

machine depicted in FIG. 10 With the conveyer device 
positioned in a descending orientation. 

FIG. 14 is a rear elevational vieW of the harvesting 
machine in the operational state depicted in FIG. 11. 

FIG. 15 is a side elevational vieW of the harvesting 
machine in the operational state depicted in FIG. 10 and 
FIG. 12. 

FIG. 16 is a side elevational vieW of the harvesting 
machine as depicted in FIG. 15 With the conveyer device in 
a storage orientation While the arm assembly of the harvest 
ing machine is in an operational orientation. 

FIG. 17 is a side elevational vieW of the harvesting 
machine With both the conveyer device and the arm assem 
bly in their respective storage orientation. 

DESCRIPTION 

Reference is noW made to the draWings Where like 
reference numerals refer to like parts throughout the various 
vieWs. 
Conveyer Device—OvervieW 

Conveyer devices having features of the present invention 
Will provide for conveyance of Workpieces in a direction of 
conveyance from any point on a large tWo dimensionally 
disposed collection Zone to a discharge area during a con 
veyance process. The collection Zone most likely Will have 
a length generally aligned With the direction of conveyance 
and a Width generally perpendicularly intersecting the direc 
tion of conveyance. Preferably the Width Will be greater than 
the length. The term collection Zone as used herein refers to 
a collective series of surfaces upon Which Workpieces may 
fall and be positioned thereon for conveyance thereacross. 
Depending upon the con?guration of the structures com 
prising a particular conveyer device having features of the 
present invention the collection Zone may be substantially 
planar thereacross or may have a series of repetitive eleva 
tional changes thereacross. 

It is possible to provide for the collection Zone to have a 
convergence at the discharge area signi?cantly narroWer 
than the Width of the collection Zone distal from the dis 
charge area. It is also possible to provide for the discharge 
area to comprise a plurality of distinct discharge areas Where 
a convergence occurs for distinct portions of the collection 
Zone. Preferably, the discharge area Will span substantially 
the entire Width of the collection Zone Wherein any Work 
pieces dropped on the collection Zone are conveyed across 
the collection Zone generally parallel to all other such 
conveyances. 

Conveyer devices having features of the present invention 
may be utiliZed to convey a Wide variety of Workpieces for 
several useful purposes. A ?rst example of such a useful 
purpose resides solely in Wide area collection of falling 
Workpieces and conveyance to a discharge area. This pur 
pose is particularly useful When utiliZed during a harvesting 
of various crops. A second example may involve such 
collection and conveyance Wherein a debris is routinely 
intermixed With the Workpieces and separation of the debris, 
or at least a signi?cant portion of the debris, is performed by 
the conveyer device prior to discharge of the Workpieces at 
the discharge area. This purpose is also particularly useful 
When utiliZed during a harvesting of various crops Where 
portions of the parent plant or tree are separated therefrom 
and intermixed With the crop during the harvesting proce 
dure. A third example may involve sorting of Workpieces 
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based upon a sizing of the respective workpieces during the 
conveyance. This purpose is particularly useful When grad 
ing various Workpieces, and particularly When those Work 
pieces are a crop. 
Numerous con?gurations are possible for conveyer 

devices having features of the present invention. Generally, 
these con?gurations may be separated into tWo classes of 
devices. A ?rst class provides for passageWays distributed 
across the collection Zone for passage therethrough of 
objects smaller than a prede?ned siZe. This is particularly 
desirable for elimination of debris from the collection pro 
cess or for sorting of Workpieces by siZe. A second class 
provides for the collection Zone to substantially have a solid 
base. This is particularly desirable When the collection 
and/or conveyance process does not readily introduce debris 
or When any introduced debris is subsequently removed 
folloWing the collection and/or conveyance process as per 
formed by the conveyer device. 

FIG. 1 through FIG. 7b and 10 through FIG. 17 depicts a 
conveyer device 30, or portions thereof, Which provides for 
conveyance of Workpieces 32, see FIG. 3, FIG. 10 and FIG. 
11. Conveyer device 30 has a ?rst side perimeter 34, a front 
perimeter 36, a second side perimeter 38 and a rear perim 
eter 40, see FIG. 1, de?ning a collection Zone 42. Distributed 
across collection Zone 42 are a plurality of support surfaces 
44. Positioned beneath most support surfaces 44 is a transfer 
assembly 46, see FIG. 3 through FIG. 7a, and having 
extending therefrom a plurality of Workpiece engagement 
members 48. During operation of conveyer device 30 Work 
piece engagement members 48 move relative to a trough 50 
situated betWeen adjacent support surfaces 44. This move 
ment alternates betWeen movement in a collecting direction 
52, see FIG. 3 and FIG. 60, and a redeployment direction 54, 
see FIG. 3 and FIG. 6a. When a respective Workpiece 
engagement member 48 is moving in collecting direction 52 
it is moving in a direction of conveyance 56 for the overall 
conveyer device 30 toWard a discharge area 58 Which 
extends across substantially the entire length of rear perim 
eter 40. 

The collection Zone may be substantially ?at With a drive 
means formed of a plurality of transfer assemblies in the 
form of collection mats distributed across the collection 
Zone. In this type of embodiment each collection mat, either 
a continuous brush type, a series of spaced brush type or a 
series of paddle type, circulate beloW a cover plate during a 
redeployment period and above an adjacent cover plate 
during a collecting period. Such embodiments are particu 
larly suited to collection of nuts or berries during a harvest 
ing operation thereof. 

FIG. 9a and FIG. 9b depict a portion of a conveyer device 
60 having a collection Zone 62 upon Which Workpieces, not 
shoWn in these vieWs, may fall and be conveyed thereacross. 
Conveyer device 60 is particularly suited to collection of 
nuts and berries during a harvesting operation thereon. 
Conveyer device 60 has a series of transfer assemblies 64. 
Each transfer assembly 64 has a cover plate 66 an endless 
drive member 68 and a multiplicity of brushes 70 attached 
to each endless drive member 68. Each transfer assembly 64 
provides for movement of brushes 70 alternating betWeen 
movement above one adjacent cover plate 66 and movement 
beloW an opposing adjacent cover plate 66 in an endless loop 
pattern. This arrangement provides for the entire exposed 
surface of collection Zone 62 to be formed of brushes 70 and 
for that exposed surface to be moving in a direction of 
conveyance 72. Each cover plate 66 also extends beneath an 
adjacent cover plate 66 to provide for containment and 
protection of brushes 70 While moving in a direction oppos 
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ing direction of conveyance 72. This arrangement provides 
for conveyer device 60 to be used in extremely close 
proximity to the ground Without concern for contamination. 

In certain situations it is desirable to expand the collection 
Zone beyond the boundaries of the conveyance structures. 
This is particularly true in those situations Where the falling 
of the Workpieces are such that an exact estimation of 
contact With the collection Zone is impossible. In these 
situations it is desirable to provide for an extension assembly 
bordering the collection Zone on at least one side and having 
a declining surface leading toWard the collection Zone for 
gravity feed of Workpieces therefrom to the collection Zone. 
It is particularly expedient to form this extension assembly 
of a ?exible material When the conveyer device is moveable 
during the collection and conveyance procedure. This is 
particularly true When the conveyer device is utiliZed during 
a harvesting operation performed on a plant or tree. Provid 
ing such ?exibility may prevent damage to the parent plant 
of the crop being harvested. 

FIG. 1 and FIG. 2 depict conveyer device 30 having an 
extension assembly 74 positioned thereabout. Extension 
assembly 74 comprises a ?rst side extension member 76, a 
front extension member 78 and a second side extension 
member 80. Additionally, a rear extension assembly 82 is 
positioned behind a secondary conveyance device 84. First 
side extension member 76, front extension member 78 and 
second side extension member 80 are each angularly ori 
ented to provide for gravity transfer of any Workpieces When 
land thereon to conveyer device 30. Rear extension assem 
bly 82 is angularly oriented to provide for gravity transfer of 
any Workpieces Which reside thereon back to secondary 
conveyance device 84. 

Without regard for the speci?c con?guration of the col 
lection Zone of the conveyer device, the collection Zone may 
be generally aligned With horiZontal or may be offset there 
from at a desired angle. In certain embodiments such offset 
may be substantial. 

FIG. 12 depicts portions of conveyer device 30 Which 
form collection Zone 42 extending outWard from a harvest 
ing machine 86 generally aligned With a horiZontal 88. FIG. 
13 depicts portions of conveyer device 30 Which form 
collection Zone 42 extending outWard from harvesting 
machine 86 Wherein an angular offset 90 from horiZontal 88 
exists. This provides for the discharge area, not shoWn in this 
vieW, to be elevated above the prevailing elevational height 
of collection Zone 42. Alternatively, the discharge area may 
be at a loWer elevational height than the collection Zone. 
Similarly, the opposing sides of the collection Zone may 
have unique elevational heights Wherein the discharge area, 
and other traversing cross sections of the collection Zone, are 
angularly offset relative to horiZontal. 
PoWer Transfer Means 
Numerous methods are knoWn in the art to provide for 

poWering movement of a plurality of like components 
Wherein the like components are generally aligned in a roW 
and many of these methods may be employed to provide the 
desired poWer transfer means of the present invention. 
A ?rst poWer transfer method involves providing dis 

tinctly separate structures Which transfer poWer separately to 
each transfer assembly, or a select set of transfer assemblies, 
of the conveyer device. 
An embodiment of this ?rst poWer transfer method is 

depicted in FIG. 8. Each transfer assembly 92 of a conveyer 
device 94 has a transfer assembly shaft 96. A separate and 
distinct drive unit 98 is directly attached to each respective 
transfer assembly shaft 96. Each drive unit 98 may be 
poWered by any desired poWer source, such of hydraulic, 
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pneumatic or electric. Each combination of transfer assem 
bly 92, transfer assembly shaft 96 and drive unit 98 is 
mounted to provide for the desired angularly offset means. 
While each adjacent transfer assembly 92 is depicted as 
having a unique drive unit 98 attached thereto at a common 
end of the collection Zone, it is possible to provide for a 
staggering of drive unit 98 placement alternating betWeen 
opposing ends of the collection Zone. This arrangement 
provides addition space betWeen adjacent drive units. 
A second poWer transfer method involves providing a 

structure Which simultaneously and uniformly transfer 
poWer to all deployed transfer assemblies of the conveyer 
device. 
An embodiment of this second poWer transfer method is 

depicted in FIG. 2, FIG. 7a and FIG. 7b. A poWer source 
100, see FIG. 2, as exampled by a hydraulic, pneumatic or 
electric drive, provides for rotation of a distribution shaft 
102, see FIG. 7a and FIG. 7b, Which spans collection Zone 
42 beloW discharge area 58 Within a poWer distribution 
housing 104. Discharge area 58 spans substantially the entire 
Width of collection Zone 42. Distribution shaft 102 is 
retained Within poWer distribution housing 104 by a series of 
spaced bearing assemblies 106, see FIG. 7b. For each 
transfer assembly 46, and af?xed to distribution shaft 102, is 
an angular offset poWer transfer assembly 108, see FIG. 7a 
and FIG. 7b. Each angular offset poWer transfer assembly 
108 further comprises a ?rst transfer gear 110, a second 
transfer gear 112 and a third transfer gear 114. First transfer 
gear 110 is attached to distribution shaft 102 for rotation 
thereWith. Rotation of ?rst transfer gear 110 is substantially 
perpendicular to the prevailing plane of the collection Zone. 
First transfer gear 110 engages second transfer gear 112 
Which is mounted to an idler shaft 116, see FIG. 7b, for 
rotation thereabout. Idler shaft 116 is ?xedly positioned 
Within poWer distribution housing 104. Rotation of second 
transfer gear 112 is substantially perpendicular to the pre 
vailing plane of the collection Zone. Second transfer gear 
112 engages third transfer gear 114 Which is mounted to a 
transfer assembly shaft 118 for rotation thereof. Transfer 
assembly shaft 118 is rotatably secured to a tubular housing 
120, see FIG. 7a. Tubular housing 120 is securely attached 
to poWer distribution housing 104. Rotation of third transfer 
gear 114 is offset relative to the prevailing plane of the 
collection Zone. Alternatively, tWo (2) transfer gears may be 
employed to provide the desired offset rotation of transfer 
assembly shaft 118 relative to distribution shaft 102. 
Troughs and Support Surfaces 

Troughs may be formed across the collection Zone for 
gathering therein of Workpieces for subsequent conveyance 
Within a respective trough. To this end support surfaces are 
positioned adjacent each trough to provide for ready gravi 
tational movement of Workpieces into a respective trough. 
These support surfaces may have various shapes depending 
upon the composition of the Workpieces being conveyed. 
Preferably, the support surfaces Will have an arced con?gu 
ration to minimiZe any damage Which may be in?icted upon 
the Workpieces When falling upon the collection Zone. 
Additionally, if desired, resilient padding may be affixed, or 
otherWise positioned relative to, the support surfaces to 
provide for impact absorption to protect the Workpieces 
falling thereupon. If desired, such resilient padding may be 
af?xed to any desired surfaces of the collection Zone, 
including to the troughs, to provide for protection of the 
Workpieces falling thereupon. 

FIG. 4 depicts an inactive tubular member 122 and tubular 
housing 120 With transfer assembly 46 installed in tubular 
housing 120. Inactive tubular member 122 Will typically 
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8 
only exist at one periphery edge of collection Zone 42. Each 
tubular housing 120 has an upper extent 124, Which is an 
outer upper surface 126, and Which acts as the support 
surface. Each inactive tubular housing 122 similarly has an 
upper extent 128. Trough 50 is formed by a cooperation of 
upper extents 124 of adjacent tubular housing 120 or by a 
cooperation of upper extent 124 of tubular housing 120 and 
upper extent 128 of an adjacent inactive tubular housing 
122. 
As disclosed elseWhere herein the collection Zone may be 

formed of a moving mat type assembly formed of a plurality 
of mat surfaces. Such a conveyer device is particularly 
suited for a conveyance of relatively small objects such as 
utiliZed during a harvesting or a processing of nuts and 
berries. 

FIG. 9a and FIG. 9b depict three (3) adjacent sets of a 
brush support surface 130. Each brush support surface 130 
is formed by a cooperation betWeen brushes 70 of a respec 
tive transfer assembly 64. 
Transfer Assemblies 

Conveyer devices having features of the present invention 
Will have a plurality of transfer assemblies distributed across 
the collection Zone. These transfer assemblies Will have at 
least one Workpiece engagement member and means to 
move that Workpiece engagement member alternatingly in a 
collection direction along the collection Zone and in a 
redeployment direction along the collection Zone. While 
various constructions may be utiliZed to provide the means 
to move the Workpiece engagement members, a particularly 
expedient methods involves utiliZation of an endless loop 
drive member. 
The Workpiece engagement members are more fully dis 

closed elseWhere herein and provide for a moving contact 
With at least select Workpiece to move the Workpieces along 
the support surfaces of the collection Zone. The Workpiece 
engagement members are respectively attached to, or rela 
tive to, the endless loop drive member Which provides for 
production of the desired motion to the Workpiece engage 
ment member. 
The transfer assemblies may be dissimilar in construction 

depending upon the speci?c intended use of the overall 
conveyer device. Preferably, all of the transfer assemblies of 
the conveyer device Will be substantially identical. This 
provides for ease of construction and maintenance of the 
conveyer device. Depending upon the speci?c intended use 
of the overall conveyer device it is a strong desire to provide 
as much protection to the endless loop drive member as 
possible. Aparticularly expedient method of satisfying this 
desire resides in at least partially enclosing the endless loop 
drive member Within an elongated housing member. This 
arrangement provides considerable protection of compo 
nents of the transfer assembly from damage by external 
in?uences. Such housing members also provide for ready 
utiliZation of an access slot along the housing member for 
passage of the Workpiece engagement member therethrough. 
The access slot provides for such passage therethrough of 
the Workpiece engagement members along a side slightly 
above a horiZontally intersecting midpoint on the tubular 
housing Which alloWs for the desired transfer assembly 
angular offset. 

It is a desire to prevent intrusion of debris into the 
elongated housing member through the access slot. This may 
be readily accomplished by providing a barrier to close the 
access slot betWeen adjacent Workpiece engagement mem 
bers Which extend through the access slot. A preferred 
method of accomplishing this involves placement of the 
endless loop drive member for travel generally at the outer 














